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We Claim : 

1 . A method of enhancing oral bioavailability of a parent drug by administering to 
an ai^al a prodrug of formula I: 




W W 

— N I 

wherein: 

V, W, and W are ind^ndi^tly s^cted from the group consisting of -H, alkyl, aralkyl, 
alicyclic, aryl, substituted aryl, M'^^oml substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

together V and Z are conitecteU via an ac^itional 3-5 atoms to form a cyclic group 
containing 5-7 atoms, optionally lWteroatoff{substituted with hydroxy, acyloxy, 
aUcoxycarbonyloxy, or aryloxycar^Wl<Sx^ to a carbon atom that is three atoms from 

both O groups attached to the phosphorus; or Y 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, that is fused to an aryl group at the beta and gamma position 
to the 0 attached to the phosphorus; ' \ 

together V and W are coimected via aA additional 3 carbon atoms to form an optionally 
substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected 

\ 

from the group consisting of hydroxy, acyloxy, alkoxycarb'onyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy,-attached-to oji&of said carbon atoms that is three atoms from an 0 attached 
to the phosphorus; 

together Z and W are connected via an additional 3-5 atoWs to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and .W are connected via an additional 2-5 atoms }o form a cyclic group, 
optionally containing 0-2 heteroatoms, and V must be aryl, substituted In^l, heteroaryl, or 
substituted heteroaryl; 
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Z is selected from the group consisting of-CHR^OH , -CHR^0C(0)R\ 
-CHE>0C(S)R\ -CHR^0C(S)0R\ -CHR^0C(0)SR\ -CHR^0C02R\ -OR^ , -SR\ 
-CHR^NjNCHzaryl, -CH(aiyI)OH, -CH(CH=CR^)OH, -CH(C=CR^)OH, -R^ , -NR^2, 
-0C0R\ -otxm\ -SC0R\ -SC02R\ -NHCOR^ -NHC02R\ -CH2NHaryl, -(CH2)p-0R'^ and 
-(CH2)p-SR''; 

p is an inte 
with the pKoviso^ 

a) V, Z, W, W'^-fioTaH^H; and 

b) v/hcu^^Jt^R^j imn at lealjt one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

is selected from the group Mnsigji ngofR^ and-H: 



R is selected fror 

,12 



fbup consisting of alkyl, aryl, alicyclic, and aralkyl; 
sisur 



R is selected from the^group consisung of -H, and lower acyl; 
M is selected from the group that attache^^o VO^ , PiOe', or P3O9'** is a biologically 
active agent, and is attached to the phosphorus in formula I via a carbon, oxygen, sulfur or 
nitrogen atom; 

and pharmaceutically acceptable prodrugs and saltis thereof. 



20 



The method of claim 1 wherein M is attached to the phosphorus in formula I via 
an oxygen atom or a carbon atom. 



3. The rhethods of claim 2 wherein 

V, W, and W arbandependently selected from the group consisting of -H, alkyl, aryl, 
substituted aryl, heteroaryl,\id substituted heteroaryl, or 
25 together V and W are^cohn^^d^ia an additional 3 carbon atoms to form an optionally 

substituted cyclic group containing iSxarbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, afeyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of saiov^arbon atoms that is three atoms from an O attached 
to the phosphorus; 

30 together Z and W are connected via an addi^nal 3-5 atoms to form a cyclic group, 

optionally containing one heteroatom, and V must be a^, substituted aryl, heteroaryl, or 
substituted heteroaryl; 
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X is selected from the group consisting of-CHR OH , -CHR OC(0)R , 
-CHR'oaS)R\ -CHR'OC(S)OR^ -CHR'OC(0)SR^ -CHR'OCOzR', -OR' , -SR^ 
-CHR'N3, -imzaiyl, -CH(aryl)OH, -CH(CH=CRS)0H, -CH(ChCR')OH, -R' . -NR^, 
.0C0R\ -0C^\ -SC0R\ -SC02R\ .NHCOR^ -NHC02R\ -CHzNHaryl, -(CH2)p-0R'^ and 
-(CH2)p-SR'^ \ 

with the provfBos that: 

b) whenZis\R^thenatleastoneofV, W, andW'isnot-Hor alkyl; 

R^ is selected from theWoup consisting of alkyl, aryl, alicyclic, and aralkyl; and 

4. The method of claim Mwlerein MH is selected from the group consisting of araA, 
AZT, d4T, ddl, ddA, ddC, L-ddC, L Fd^, L-d4C, L-Fd4C, 3TC, ribavirin, 5-fluoro 
2'deoxyuridine, FIAU, FIAC, BHCG, L F^AU, BvaraU, E-5-(2-bromovinyl-2' deoxyuridine, 
TFT, 5-propynyl-l arabinosyluracil, CDG, DAPD, FDOC, d4C, DXG, FEAU, FLO, FLT, FTC, 
5-yl-carbocyclic 2'deoxyguanosine, oxetanocinSA, oxetanocin G, Cyclobut A, Cyclobut G, dFdC, 
araC, bromodeoxyuridine, IDU, CdA, FaraA, Coftmnycin, 2'-deoxycofonnycin, jaraT, 
tiazoftirin, ddAPR, 9-(arabinofuranosyl)-2,6 diamiiijiDurine, 9-(2*-deoxyribofuranosyl)-2,6 
diaminopurine, 9-(2'-deoxy 2'fluororibofiiran6syl)-2,6\iiaminopurine, 9 
(arabinofuranosyl)guanine, 9^2' deoxyribofur£mosyl)gua^ine, 9<^^ 
2'fluororibofuranosyl)guanine, FMdC, 5,6 dihydro-S-azacy^dine, 5-azacytidine, 5-aza 
2'deoxycytidine, AICAR^ACV, GCf, penciclovir, (R)-9-(3,4vdihydroxybutyl)guanine, cytallene 

^PME A, PMED AP, H?MPC,-HPiMFA, FPMP A, PMP A, foscarn^ and phosphonofomiic acid j 

5. The method of claim, 3 wherein M is a compound of fonnula II: 
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S 'l 
II 



wherein \ 

E is selected frofla the group consisting of alkyl, amino or halogen; 

L and J are indepeWiently selected from the group consisting of hydrogen, hydroxy, 
S 5 acyloxy, alkoxycarbonylox\ or when taken together form a lower cyclic ring containing at least 
^0 one oxygen; and \ 

,2 A is selected from the giWp consisting of amino and lower alkylamino; and 

:P pharmaceutically acceptable salts thereof. 

10 6. The method of claim 3 Wherein Mis a compound of formula IV: 




. wherein: 

\ 8 7 7 

A, E, and L are selected from the group consistirig of -NR 2, -NO2, -H, -OR , -SR , 

-C(0)NR'^2, halo, -COR^ ^ , -S02R^ guanidine. amidine, WsOiR^, -SO2NR 2, -CN, 
1 5 sulfoxide, perhaloacyl, perhaloalkyl, perhaloalkoxy, C1-C5 klq^l, C2-C5 alkenyl, C2-C5 

alkynyl, and lower alicyclic, or together A and L form a cyclicSgroup, or together L and E forai 

a cyclic group, or together E and J form a cyclic group including ^l, cyclic alkyl, and 

heterocyclic; \ 

J is selected from the group consisting of -NR^2. -NO2, -H, -OR^ , -SR^, -C(0)NR'^2. 
20 halo, -C(0)R^ ^ , -CN, sulfonyl, sulfoxide, perhaloalkyl, hydroxyalkyl, ^rhaloalkoxy, alkyl. 
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ftaloalkyl, aminoalkyl, alkenyl, alkynyl, alicyclic, aryl, and aralkyl, or together with 0 forms a 
cycUf group including aryl, cyclic alkyl and heterocyclic alkyl; 

vX is selected from the group consisting of alkylamino, alkyl(hydroxy), alkyl(carboxyl), 
alkyl(phls|sphonate), alkyl, alkenyl, alkynyl, alkyl(sulfonate), aryl, carbonylalkyl, 1,1- 
5 dihaloalkyK alkylaminoalkyl, alkoxyalkyl, alkylthioalkyl, alkylthio, alkylaminocarbonyl, 

alkylcarbonyiamino, alicyclic, aralkyl, and alkylaryl, all optionally substituted; or together with 
0 forms a cychc group including aryl, cyclic alkyl, and heterocyclic; 

0 is seleckd from the group consisting of -H, alkyl, alkenyl, alkynyl, aryl, alicyclic, 
aralkyl, aryloxyalkV alkoxyalkyl. -C(0)R\ -S{0)2^\ -C(0)-OR^ 

1 0 -CONHR^ -NR^2, andvOR^ all except -H are optionally substituted; or together with X forms a 
cyclic group including aiyi cyclic alkyl, and heterocyclic; 

R^ is independently selected from the group consisting of -H, lower alkyl, lower 
alicyclic, lower aralkyl, and lo\er aryl; 

R^ is selected from the grd^p consisting of lower alkyl, lower aryl, lower aralkyl, and 
1 5 lower alicyclic; 

R^ is independently selected from the group consisting of -H, and lower alkyl; 
R^ is independently selected froinW group consisting of -H, lower alkyl, lower 

alicycUc, lower aralkyl, lower aryl, and -C(OyR^^; 

R* is independently selected from the^^oup consisting of -H, lower alkyl, lower aralkyl, 
20 lower aryl, lower alicyclic, -C(0)R'°, or together they form a bidentate alkyl; 

R^^ is selected from the group consisting of lower alkyl, -NH2, lower aryl, and lower 
perhaloalkyl; 

R^ ^ is selected from the group consisting of alkyl, ^yl, -OH, -NH2 and 
-OR^ and 

25 pharmaceutically acceptable prodrugs and salts thereof; Vith the provisos that: 

8 

a) when X is alkyl or alkene, then A is -NR T, 

b) X is not alkylamine and alkylaminoalkyl when an alk^moiety is substituted with 
phosphonic esters and acids; and 

c) A, L, E, J, 0, and X together may only form 0-2 cyclic 
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The method of claim 1 wherein MPOj^". MPaOe^', orMP309'*' is useful for the 
treatment o\diseases of the liver or metabolic diseases where the liver is responsible for the 
overproduction of a biochemical end product. 

5 

8. Th\methpd of claim 7 wherein said disease of the liver is selected from the group 
. consisting of hepatiti^, cancer, fibrosis, malaria, gallstones, and chronic cholecystalithiasis. 

9. The methods of claim 8 wherein MPOs^', MP2O6 or MPiOg'^' is an antiviral or 
1 0 anticancer agent. 

10. The method of claim 7 wherein said metabolic disease is selected from die group 
consisting of diabetes, atherosclerosis, and obesity. 

>l 5 11. The method of claim 7 Wherein said biochemical end product is selected from the 

group consisting of glucose, cholesterol^fetty acids, and triglycerides. 

- 1 2. The method of claim 1 1 wherein MPOz^' is an AMP activated protein kinase 
activator. 

20 

13. The method of claim 1 wherei^ M -^3^" is a compound that inhibits human liver 
FBPase. 

1 4. The method of claim 1 3 wherein said com'^^ound inhibits human liver FBPase 
25 with an IC50 of less than 1 0 fiM. 

15. The method of claim 1 wherein said oral bioavailability is at least 5%. 

1 6. The method of claim 1 5 wherein said oral bioavailab^ity is at least 10%. 

30 

17. The method of claim 1 5 wherein said oral bioavailability ^. enhanced by 50% 
compared to the parent drug administered orally. \ 
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The method of claim 16 wherein said oral bioavailability is enhanced by at least 



100%. 



19. A method of delivering a biologically active drug to an animal for a sustained 
period using compounds of formula I: 



.fi 

-■isS 

'-4 




w w 



''^ wherein: 

1=4 1 0 V, W, and W are independently s^cted from the group consisting of -H, alkyl, aralkyl^ 

R alicyclic, aryl, substituted aryl, heteroaryl, suBlsti|uted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

iH together V and Z are connected via an additional 3-5 atoms to form a cyclic group 

!i containing 5-7 atoms, optionally .1 heteroatom, substituted with hydroxy, acyloxy, 

alkoxycarbonyloxy, or aryloxycarbonyloxy attached tp a carbon atom that is three atoms from 
1 5 both O groups attached to the phosphorus; or . 

together V and Z are connected via aii; additional ^ atoms to form a cyclic group, 
optionally containing 1 heteroatom, that is fiised to an aryl gi^^up at the beta and gamma position 
to the 0 attached to the phosphorus; 

together V and W are connected via an additional 3 carboti atoms to form an optionally 
20 substituted cyclic group conraTning^carbon atoms and substituted Vith one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, aHo^lthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of said carbon atoms that is three aWs from an 0 attached 

. to the phosphorus; V . 

together Z and W are connected via an additional 3-5 atoms to form S\cyclic group, 
25 optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 
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together W and W are connected via an additional 2-5 atoms to form a cyclic group, 
optionallx containing 0-2 heteroatoms, and V must be aryl, substituted aryl, heteroaryl, or 
substitutedNieteroaryl; 

Z is sheeted from the group consisting of-CHR^OH , -CHR^0C(0)R\ 
5 -CHR-0C(S)R\ -CHR^0C(S)0R\ -CHR^0C(0)SR\ -CHR^0C02R\ -OR^ , -SR^ 
-CHR^Nj, -CHzar^, -CH(.aryl)OH, -CH(CH=CRS)0H, -CH(C=CR^)0H, -R^ , -NR^2, 
-0C0R\ -0C02R^\sC0R\ -SC02R\ -NHC0R\ -NHC02R^ -CH2NHaryl, -(CH2)p-0R'l and 
-(CH2)p-SR'^ 

p is an integer 2 6r3; 
y 10 with the provisos that: 

i a) V, Z, W, W ate not all -H; and 



b) when Z is -R^ tKen at least one of V, W, and W is not -H, alkyl, aralkyl, or 



alicyclic; 



is selected from the groupxonsisting of R and -H; 



15 rMs selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 

R^^ is selected from the group co^s^ting of -H, and lower acyl; 



2- 



M is selected from the group that attached to PO3" , ?20s^\ or PsOg"^" is a biologically 
active agent, and is attached to the phosphorus\in/fprmula I via a carbon, oxygen, sulfiir or 
nitrogen atom; \ * 

20 and pharmaceutically acceptable prodrugs and salts thereof 

20., The method of claim 19 wherein M is attached to the phosphorus in formula I via 
an oxygen atom or a carbon atom. 

25 21. The methods 6rcraii£^20 wherein 

V, W, and W are independently selected from the groupN^onsisting of -H, alkyl, aryl, 
substituted aryl, heteroaryl, and substituted heteroaryl, or 

together V and W are connected via an additional 3 carbon atoms to forai an optionally 
substituted cyclic group containing 6 carbon atoms and substituted with^ne substituent selected 
30 from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of said carbon atoms that is three atoms from an 0 attached 
to the phosphorus; 
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\)gether Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionallyNcontaining one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted l^teroaryl; 

Z is seVted from the group consisting of-CHR^OH , -CHR^OC(0)R^ 
-CHR^0C(S)R^N€HR^0C(S)0R\ -CHR^0C(0)SR\ -CHR^0C02R^ -OR^ , -SR^ 
-CHR^Nj, -CHzaryK -CH(aryl)OH. -CH(CH=CRS)0H, -CH(ChCR^)OH, -R^ , -NR^z, 
-0C0R\ -0C02R\ -^0R\ -SC02R^ -NHCOR^ -NHC02R\ -CHaNHaryl, -(CH2)p-0R'^ and 
-(CH2)p-SR'^ 

p is an integer 2 or' 

with the provisos thatV, 

a) V, Z, W, W are^ot all -H; and 

b) when Z is -R^ thereat least one of V, W, and W is not -H or alkyl; 
R^ is selected from the group'consisting of R"' and -H; 

is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
R^^ is selected from the group consisting of -H, and lower acyl. 

22. The method of claim 2 1 whereinsMH is selected from the group consisting of 
araA, AZT, d4T, ddl, ddA, ddC, L-ddC, L Fddc)L-d4C, L-Fd4C, 3TC, ribavirin, 5-fluoro 
2'deoxyuridine, FIAU, FIAC, BHCG, L FMAU, BvaraU, E-5-(2-bromovinyI-2' deoxyuridine, 
TFT, 5-propynyl-l arabinosyluracil, CDG, DAPD. FDOC, d4C, DXG, FEAU, FLO, FLT, FTC, 
5-yl-carbocyclic 2'deoxyguanosine, oxetanocin A, oxetanocin G, Cyclobut A, Cyclobut G, dFdC, 
araC, bromodeoxyuridine, IDU, CdA, FaraA,'Coformycin, ^-deoxycoformycin, araT, 
tiazofurin, ddAPR, 9-(arabinofuranosyl)-2,6 diaminopurine, 9--^2'-deoxyribofiu:anosyl)-2,6 t 
diaminopurine, 9-(2'-deoxy 2'fluororibofiiranosyl)-2,6-diaminopmine, 9 ^(^ 
(arabinoftiranosyl)guanine,-9-(-2'-deeixyribofuranosyl)guanine, 9-(2\^eoxy 
2"fluororibofuranosyl)guanine, FMdC, 5,6 dihydro-5-azacytidine, 5-azacytidine, 5-aza 
2'deoxycytidine, AICAR, ACV, GCV, penciclovir, (R)-9-(3,4 dihydroxybutyl)guanine, cytallene 
PMEA, PMEDAP, HPMPC, HPMPA, FPMPA, PMPA, foscamet, and ph^^onoformic acid. 

23 . The method of claim 1 9 whereby therapeutic levels of said drug^e maintained 
for at least one hour longer than the levels achieved by oral administration of thev 
bispivaloyloxymethyl (bis-POM) ester. \ 
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U. The method of claim 19 whereby therapeutic levels of said FBPase inhibitors are 
maintained for at least one hour longer after systemic administration relative to an equivalent 
molar amouht of the parent compound administered by the same route. 



25 . T6e method of claim 1 9 wherein MPOi^' is an FBPase inhibitor. ^ 

26. The method of claim 19 wherein; MH or, MPOs^/ is an antiviral or anticancer 



agent. 



27.' A method of 
selectivity for the liver using 



^livering a biologically active drug to an animal with greater 
ipounds of formula I: 




wherein: 

V, W, and W are independently selected frorrkhe group consisting of -H, alkyl, aralkyl, 
alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

together V and Z are connected via an additional 3-§^atoms to form a cychc group 
containing 5-7 atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyioxy, or aryloxycarbcuyloxy attached to acarbonsatom that is three atoms from 
both 0 groups attached to the phosphorus; or \ 

together V and Z are connected via an additional 3-5 atoms to^form a cyclic group, 
optionally containing 1 heteroatom, that is fiised to an aryl group at the^eta and gamma position 
to the 0 attached to the phosphorus; \ 

together V and W are connected via an additional 3 carbon atoms toyfbrm an optionally 
substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyioxy, alkylthiocah^onyloxy, and 
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25 



aryloxycarbonyloxy, attached to one of said carbon atoms that is three atoms from an 0 attached 
to ti^e phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cychc group, 
optionariv containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituteoyheteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic group, 
optionally cont^ning 0-2 heteroatoms, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

Z is selectecTfrom the group consisting of-CHR^OH , -CHR^0C(0)R\ 
-CHR^0C(S)R\.-CHE^0C(S)0^^ -CHR^0C02R\ -OR^ , -SR^ 

-CHRH, -CHaaryl, -GH(aryl)OH, -CH(CH=CR^)OH, -CH(C=CR^)OH, -R^ , -NR^, 
-0C0R\ -0C02R\ -SG0R(, -SC02R\ -NHCOR^ -NHC02R\ -CHiNHaryl, -(CH2)p-0R^^ and 
-(CH2)p-SR^^ 

p is an integer 2 or 3; 
with the provisos that: 

a) V, Z, W, W are not all^I^ and 

b) when Z is -R^, then at lea\ one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

R^ is selected from the group consisting of R^ and -H; 
R"^ is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
R^^ is selected from the group consisting of^H, and lower acyl; 
M is selected from the group that attached to ^3 , P206^", or F^Og^' is a biologically 
active agent, and is attached to the phosphorus in formur^I via a carbon, oxygen, sulfur or 
nitrogen atom; 

and pharmaceutically acceptable prodrugs and salts thereof 



28. The method of claim 27 wherein M is attached to \e phosphorus in formula I via 
, an oxygen atom or a carbon atom. 



30 29. Themethodsof claim 28 wherein 

V, W, and W are independently selected from the group consisting ^-H, alkyl, aryl, 
substituted aryl, heteroaryl, and substituted heteroaryl, or 
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."together V and W are connected via an additional 3 carbon atoms to form an optionally 
substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbon^^oxy, attached to one of said carbon atoms that is three atoms from an 0 attached 
5 to the phosphor 

together Z aM W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

Z is selected from tKe group consisting of-CHR^OH , -CHR^OC(0)R^ 

□ 1 0 -chr'oc(S)r\ -chr'oc(S)dr\ -chr'oc(0)sr\ -chr'oco2R\ -or' , -SR\ 

!i -CHR'N3, -CH2aryl, -CH(aryl)OH, .CH(CH=CR^)OH, -CH(C^CR')0H, -R' , -NR^, 

1^ -0C0R\ -OCO2R', -SC0R\ -Sc\r\ -NHCOR^ -NHC02R\ -CH2NHaryl, -(CH2)p-0R^^ and 

:p -(CH2)p-SR ; 

g p is an integer 2 or 3; 

15 with the provisos that: 

n a) V, Z, W, W* are not all -H; arid 

b) when Z is -R^, then at least one\fV,W, and Wis not -H or alkyl; 

□ is selected from the group consisting oF\R^ and -H; 
is selected from the group consisting of aWl, aryl, alicyclic, and aralkyl; 

20 " r'^ is selected from the group consisting of -H>and lower acyl. 

30. The method of claim 29 whereiin MH is selebled from the group consisting of 
araA, AZT, d4T, ddl, ddA, ddC, L-ddC, L FddC, L-d4C, L-Fd4C, 3TC, ribavirin, 5-fluoro 
2'deoxyuridine, FIAU, FIAC, BHCG, L FMAU, BvaraU, E-5-(2^bromovinyl-2' deoxyuridine, ' ' 

25 TFT, 5-propynyl-l arabinosyluracilTCDG, DAPD, FDOC, d4C, DXG, FEAU, FLO, FLT, FTC, 
5-yl-carbocyclic 2'deoxyguanosine, oxetanocin A, oxetanocin G, Cydobut.A, Cyclobut G, dFdC, 
araC, bromodeoxyuridine, IDU, CdA, FaraA, Coformycin, 2'-deoxycolbrmycin, araT, 
tiazofurin, ddAPR, 9-(arabinofiiranosyl)-2,6 diaminopurine, 9-(2'-deoxyfi^ofuranosyl)-2,6 
diaminopurine, 9-(2'-deoxy 2'fluororibofuranosyl)-2,6-diaminopurine, 9 

30 (arabinofiiranosyl)guanine, 9-(2' deoxyribofuranosyl)guanine, 9-(2'-deoxy 

2'fluororibofuranosyl)guanine, FMdC, 5,6 dihydro-S-azacytidine, 5-azacytidine\ 5-aza 
2'deoxycytidine, AICAR, ACV, GCV, penciclovir, (R)-9-(3,4 dihydroxybutyl)gi\iine, cytallene 
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:A, PMEDAP, HPMPC, HPMPA, FPMPA, PMPA, foscamet, and phosphonoformic acid. 

3\ The method of claim 27 whereby the ratio of a parent drug or a drug metabolite 
concentration in the liver over a parent drug or a drug metabolite concentration in the plasma is 
5 two times greater compared to administration of a parent drug. 

32. The rnethod of claim 3 1 wherein the liver specificity has increased relative to 
administration of M-P\)3^'. 

O 1 0 33. The metho\of claim 27 wherein said biologically active drug is a triphosphate 

=1 generated in the liver. 

34. A method of increKsing the therapeutic index of a drug by administeiing to an 
animal compounds of formula I: 



15 



wherein: 

V, W, and W are independently selected from th\group consisting of -H, alkyl, aralkyl, 
alicyclic, aryl,. substituted aryl, heteroaryl, substituted heterWyl, 1-alkenyI, and 1-alkynyl; or 
20 together V aiid Z ar'eTonhec^d via an additional 3-5 atoms to form a cyclic group 

containing 5-7 atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atbm that is three atoms from 
both O groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to Kmn a cyclic group, 
25 optionally containing 1 heteroatom, that is fused to an aryl group at the beta and gamma position 
to the 0 attached to the phosphorus; . \ 
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\together V and W are connected via an additional 3 carbon atoms to form an optionally 
substituM cyclic group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonvloxy, attached to one of said carbon atoms that is three atoms from an 0 attached 
5 to the phosphonis; 

together zVid W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containinkone heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and \^ are connected via an additional 2-5 atoms to form a cyclic group, 

3 1 0 optionally containing 0-2 he^eroatoms, and V must be aryl, substituted aryl, heteroaryl, or 

ft 

^ substituted heteroaryl; 

Q Z is selected from the gr)mp consisting of-CHR^OH , -CHR^0C(0)R\ 

i -CHR^0C(S)R\ -CHR^OC(S)Or\-CHR^OC(0)SR\ -CHR^0C02R\ -OR^ , -SR^ 



X 




-CHR'N3, -CHzaryl, -CH(aryl)OH, -CH(CH=CR^)OH, -CH(C^CR^)OH, -R^ , -NR^2, 
1 5 -0C0R\ -0C02R\ -SC0R\ -SC02RVNHC0R^ -NHC02R\ -CH2NHaryl, -(CH2)p-0R^^ and 
-(CH2)p-SR^'; 

p is an integer 2 or 3; 
with the provisos that: 
a) V, Z, W, W are not all -H; and 
20 b) when Z is -R^, then at least one of W, and W is not -H, alkyl, aralkyl, or 

alicycHc; \ 

R^ is selected from the group consisting of R^ and -H; 
R'' is selected from the group consisting of alkyl, aWl, alicyclic, and aralkyl; 
R^^ is selected from the group consisting of -H, and lower acyl; 
25 M is selected'from thFgroupihat attached to ?0^^ , P206^', or P^Og^' is a biologically 

active agent, and is attached to the phosphorus in formula I via a c^bon, oxygen, sulfur or 
nitrogen atom; 

and pharmaceutically acceptable prodrugs and salts thereof 

30 35. The method of claim 34 wherein M is attached to the phosp)iorus in formula I via 

an oxygen atom or a carbon atom. \ 
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^6. The methods of claim 35 wherein . 

v\w, and W are independently selected from the group consisting of -H, alkyl, aryl, 
substituted aryl, heteroaryi, and substituted heteroaryl, or 

together V and W are connected via an additional 3 carbon atoms to form an optionally 
5 substituted cycli(s group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy\^ttached to one of said carbon atoms that is three atoms from an O attached 
to the phosphorus; 

together Z and W Ve connected via an additional 3-5 atoms to form a cyclic group, 
1 0 optionally containing one he<;eroatom, and V must be aryl, substituted aryl, heteroaryl, or 
=0 substituted heteroaryl; 

m ■ Z is selected from the gro\m consisting of-CHR'OH , -CHR^OC(0)R', 

i -CHR^OC(S)R^ -CHR^OG(S)OR^NcHR^OC(0)SR^, -CHR^0C02R\ -OR^ , -SR^ 

!p - -CHR^Nj, -CHzaryl, -CH(aryl)OH, -CH{CH=CR^2)0H, -CH(C=CR^)OH, -R^ , -NR^-2, 
^ 1 5 -OCOR^ -0C02R\ -SC0R\ -SCOzR^ -NHCOR^ -NHC02R^ -CH2NHaryl, -(CH2)p-0R'^ and 
O -(CH2)p-SR'^ 
\n p is an integer 2 or 3; 

;^ with the provisos that; 

a) V, Z, W, W are not all -H; and 
20 b) when Z is -R^ then at least one of V, W, and W is not -H or alkyl; 

is selected from the group consisting of and -H; 

R^ is selected from the group consisting of alkyl, a^l, alicyclic, andaralkyl; 

R^^ is selected from the group consisting of -H, and lower acyl. 

25 37. The niethod of claim^I6 wherein MH is selected ffom the group consisting of 

araA, AZT, d4T, ddl, ddA, ddC, L-ddC, L FddC, L-d4C, L-Fd4C, 3TC, ribavirin, 5-fluoro 
2'deoxyuridine, FIAU, FIAC, BHCG, L FMAU, BvaraU, E-5-(2-broniovinyl-2' deoxyuridine, C 
TFT, 5-propynyl-l arabinosyluracil, CDG, DAPD, FDOC, d4C, DXG, FEAU, FLO, FLT, FTC, 
5-yl-carbocyclic 2'deoxyguanosine, oxetanocin A, oxetanocin G, CyclobutsA, Cyclobut G, dFdC, 

30 araC, bromodeoxyuridine, IDU, CdA, FaraA, Coformycin, 2'-deoxycofonniy^n, araT, 

tiazofurin, ddAPR, 9-(arabinofiiranosyl)-2,6 diaminopurine, 9-(2'-deoxyribofiiWosyl)-2,6 
. diaminopurine, 9-(2'-deoxy 2*fluororiboftxranosyl)-2,6-diaminopurine, 9 \ 
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^arabinofUranosyl)guanine, 9-(2' deoxyribofuranosyl)guamne, 9-(2*-deoxy 
2'ftuororibofuranosyl)guanine, FMdC, 5,6 dihydro-5-azacytidine, 5-azacytidine, 5-aza 
2'deoXYcytidine, AICAR, ACV, GCV, penciclovir, (R)-9-(3,4 dihydroxybutyl)guanine, cytallene 
PMEa)pMEDAP, HPMPC, HPMPA, FPMPA, PMPA, foscaraet, and phosphonoformic acid. 

38. \ The method of claim 34 wherein extrahepatic toxicity is reduced. 



O 10 



39. The\piethod of claim 38 wherein M-POa^* is excreted by the kidney. 

40. The method of claim 38 wherein the^M'is selected from the group consisting of 

\ I- 

PMEA, PMEADAP, HPMPS, HPMPA, FPMPA, and PMPA. 



15 



20 



41 . The method of cDaim 38 wherein the gastrointestinal toxicity is reduced. 



reduced. 



42. The method of claim J8 wherein central or peripheral nervous system toxicity is 




43. A method of bypassing drug resistance by administering to an animal compounds 



of formula I: 




W* W 



wherein: 

V, W, and W are independently selected from the group consisting of -H, alkyl, aralkyl, 
. alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, l-alkenyl, and 1-alkynyl; or 
25 together V and Z are connected via an additional 3-5 atoms to form a cyclic group 

containing 5-7 atoms, optionally 1 heteroatom, substituted with hydroxy\acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that rs three atoms from 
both 0 groups attached to the phosphorus; or \ 
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Vogether V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, that is fused to an aryl group at the beta and gamma position 
to the 0 atfla^hed to the phosphorus; 

togetnfer V and W are connected via an. additional 3 carbon atoms to form an optionally 
substituted cyclfc group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonylox]\attached to one of said carbon atoms that is three atoms from an 0 attached 
to the phosphorus; 

together Z and vXare connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one Kfeteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic group, 
optionally containing 0-2 heteroatOms, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

Z is selected from the group coi^isting of-CHR^OH , -CHR^OC(0)R\ 

-chr'oc(S)r\ -chr'oc(S)or\ .CHR'^oc(0)SR^ -chr'oco2R\ -or' , -SR^ - ' 

-CHR'N3, -CHzaryl, -CH(aryl)OH, -CH(CH^CR'2)0H, -CH(C^CR')0H, -R' , -NR'2, 
-0C0R\ -0C02R\ -SCOR^ -SC02R\ -NHcW, -NHC02R\ -CHaNHaryl, -(CH2)p-0R^', and 
-(CH2)p-SR^'; \ A 

p is an integer 2 or 3; ^ ' 

with the provisos that: \ 

a) V, Z, W, W are not all -H; ank 

aUcyclic; 

r' is selected from the-grqu^rConsisting of R"^ and -H; 

R^ is selected from the group consisting of alkyl, aryl, alic>^lic, and aralkyl; 

R^' is selected from the group consisting of -H, and lower acyl* 

M is selected from the group that attached to P03^", P206^', or P is a biologically 
active agent, and is attached to the phosphorus in formula I via a carbon, o\^gen, sulfur or 
nitrogen atom; 

and pharmaceutically acceptable prodrugs and salts thereof 
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\44. The method of claim 43 wherein M is attached to the phosphorus in fonnula I via 
an oxyge\atom or a carbon atom. 



45. \ The methods of claim 44 wherein 
5 V, W, dM W are independently selected from the group consisting of -H, alkyl, aryl, 

substituted aryl, ntteroaryl, and substituted heteroaryl, or 

together V ahd W are connected via an additional 3 carbon atoms to form an optionally 
substituted cyclic groub containing 6 carbon atoms and substituted with one substituent selected 
from the group consistingyof hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
^2 1 0 aryloxycarbonyloxy, attache^ to one of said carbon atoms that is three atoms from an 0 attached 
ifl to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cycUc group, 

=P optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 

IJl ■ ' 

substituted heteroaryl; 

:\ 15 Z is selected from the group con$isting of-CHR^OH , -CHR^0C(0)R\ 

ii -CHR^0C(S)R\ -CHR^OC(S)OR^ -CHR^C(0)SR\ -CHR^0C02R^ -OR^ , -SR^ 

It .CHR'N3, -CHzaryl, -CH(aryl)OH, .CH(CHHCR'2)0H, -CH(C^CR^)0H, -R^ , -NR'2, 

-0C0R\ -0C02R\ -SC0R\ -SC62R^ -NHcV^ -NHC02R\ -CH2NHaryl, -(CH2)p-0R^^ and 
-(CH2)p-SR*^ . . 
20 p is an integer 2 or 3; 

. with the provisos that: \ 
. a) V, Z, W, W are not all -H; and 

b) when Z is -R^, then at least one of V, W, an\^ W is not -H or alkyl; 
R^ is selected from the group consisting of R^ and 
25 R^ is selected from the-group^consisting of alkyl, aryl, ^cycHc, and aralkyl; 

R^^ is selected from the group consisting of -H, and loweXacyl. 



'46, The method of claim 45 wherein MH is selected from the group consisting of , , 
araA, AZT, d4T, ddl, ddA, ddC, L-ddC, L FddC, L-d4C, L-Fd4C, 3TC>ribavirin, 5-fluoro 
30 2'deoxyuridine, FIAU, FIAC, BHCG, L FMAU, BvaraU, E-5-(2-bromoviVl-2' deoxyuridine, 
TFT, 5-propynyl-l arabinosyluracil, CDG, DAPD, FDOC, d4C, DXG, FEAk FLO, FLT, FTC, 
5-yl-c'arbocyclic 2'deoxyguanosine, oxetanocin A, oxetanocin G, Gyclobut A, ^yclobut G, dFdC, 
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raC, brotnodeoxyuridine, IDU, CdA, FaraA, Coformycin, 2'-deoxycoformycin, araT, 
ti^oflirin, ddAPR, 9-(arabinofuranosyl)-2,6 diaminopurine, 9-(2'-deoxyribofuranosyl)-2,6 
diaminopurine, 9-(2'-deoxy 2'fluororibofuranosyl)-2,6-diaminopurine, 9 
(arabin\furanosyI)guanine, 9-(2' deoxyribofuranpsyl)guamne, 9-(2'-deoxy 
2'flubron)sofuranosyl)guanine, FMdC, 5,6 dihydro-5-azacytidine, S-azacytidine, 5-aza q 
2'deoxycyti^ne, AICAR, ACV, GCV, penciclovir, (R)-9-(3,4 dihydroxybutyl)guanine,/Cytallene 
(PMEA, PMEDAP, HPMPC, HPMPA, FPMPA, PMPA, foscamet, and phosphonoformic aci^. 

47. The method of claim 43 wherein said resistance arises from decreased cellular 
production of M-POa^" 



48. The method tffclaim 43 wherein said compound is an anticancer or antiviral 



agent. 



\ 5 49 The method of claim\8 wherein Mlis 5-fluoro-2'-deoxyuridine. 

50. The method of claim 48 wherein said resistance is to an antiviral agent selected 
from the group consisting of araA, AZT, d4T, 3TC, ribavirin, 5 fluoro-2'deoxyuridine, FMAU, 
DAPD, FTC, 5-yl-carbocyclic 2'deoxyguanosftie, Cyclobut G, dFdC, araC, IDU, FaraA, ACV, 
20 GCV, and penciclovir. 



25 



5 1 . The method of claim 48 wherein the r^stance or lack of antihepatitis activity is 
due to a deficiency in thymidine kinase and said antivira^agent is selected from the group 
consisting of AZT, .d4T, and ACV. 

52. The method of claim 48 wherein said anticancer a^ent is selected from the group 
consisting of dFdC, araC, F-araA, and CdA. 



53. A method of treating cancer by administering to an aninj^al a compound of 
30 formula I: 
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W W 



wherein: 

V, W,\id W are independently selected from the group consisting of -H, alkyl, aralkyl, 
5 alicyclic, aryl, sihjstituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 
together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 atoms^optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or Siyloxycarbonyloxy attached to a carbon atom that is three atoms from 
both 0 groups attached to the phosphorus; or 
1 0 together V and Z are connected, via an additional 3-5 atoms to form a cyclic group, 

optionally containing 1 heteroabm, that is ftised to an aryl group at the beta and gamma position 
to the 0 attached to the phosphonkJ[?y 

together V and W are connected via an additional 3 carbon atoms to form an optionally 
substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected 
1 5 from the group consisting of hydroxy, acVloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of saidNcarbon atoms that is three atoms from an O attached 
to the phosphorus; 

together Z and W are connected, via an a^^itional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 

20 substituted heteroaryi; - — ..3- \ 

together W and W are connected via an additional 2-5 atoms to form a cyclic group, 
optionally containing 0-2 heteroatoms, and V must be ary^substituted aryl, heteroaryl, or 
substituted heteroaryl; 

Z is selected from the group consisting of -CHR^OH , iCHR^OC(0)R^, 
25 -GHR'0C(S)R\ -CHR'OC(S)OR^ -CHR'0C(0)SR\ -CHR^OCOaR'. -OR' , -SR^ 
-CHR-N3, -CHzaryl, -CH(aryl)OH, .CH(CH=CR'2)0H, -CH(ChCK^OH, -R' . -NR^. 
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:0R\ -0C02R\ -SCOR^ -SC02R\ -NHCOR^ -NHCOiR^ -CHaNHaryl, -(CH2)p-0R^^ and 
-(Ckj)p-SR*^ 

is an integer 2 or 3; 
with the provisos that: 
5 a) \ V, Z, W, W are not all -H; and 

b) \when Z is -R^, then at least one of V, W, and W is not -H, alkyi, aralkyl, or 
alicyclic; 

R^ is selected from the group consisting of R^ and -H; 
R"^ is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 
1 0 R*^ is selected^om the group consisting of -H, and lower acyl; 



M is selected from^he group that attached to PO3" , P2O6'*', or P3O9'*" is a biologically 
active agent, and is attached\to the phosphorus in formula I via a carbon, oxygen, sulfur or 
nitrogen atom; \ 

and pharmaceutically acceptable prodrugs and salts thereof. 



54. The method of claim^SS wherein M is attached to the phosphorus in fonhula I via 
an oxygen atom or a carbon atom. 




55. The methods of claim 54 wherein 
20 V, W, and W are independently sele^ed from the group consisting of -H, alkyl, aryl, 

substituted aryl, heteroaryl, and substituted heteroaryl, or 

together V and W are connected via ari additional 3 carbon atoms to form an optionally 
substituted cyclic group containing 6 carbon atoms^d substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
25 aryloxycarbonyloxy, -attached-to one^of said carbon atoms that is three atoms from an O attached 
to the phosphorus; \ 

together Z and W are connected via an additional 3X5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; \ 
30 Z is selected from the group consisting of -CHR^OH , -CfDl^OC(0)R\ 

-CHR'0C(S)R\.-CHR^0C(S)0R\ -CHR^0C(0)SR\ -CHR^OCoV, -OR^ , -SR^ 
-CHR'N3, -CHsaryl, -CH(aryl)OH, -CH(CH=CR^)OH, -CH(C=CR^)QH, -R^ , -NR^, 
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10R\ -0C02R\ -SCOR^ -SC02R\ -NHCOR^ -NHCOzR^ -CHiNHaryl, -(CH2)p-0R'^ and 
SR'^ 

is an integer 2 or 3; 
With the provisos that: 

a) \ V, Z, W, W are not all -H; and 

b) \ when Z is -R^ then at least one of V, W, and W is not -H or alkyl; 
is selected from the group consisting of R"* and -H; 

R^ is selected from the group consisting of alkyl, aryl, alicycHc, and aralkyl; 
R^^ is selecte^l from the group consisting of -H, and lower acyl. 

- A ■ 

56. The method of claim 55 wherein MH is selected from the group consisting of 
araA, AZT, d4T, ddl, ddA)ddC, L-ddC, L FddC, L-d4C, L-Fd4C, 3TC, ribavirin, 5-fluoro 
2'deoxyuridine, FIAU, FIAC.^BHCG, L FMAU, BvaraU, E-5-(2-bromovinyl-2* deoxyuridine, 
TFT, 5-propynyl-l arabinosylur\cil. CDG, DAPD, FDOC, d4C, DXG, FEAU, FLO, FLT, FTC, 
1 5 5-yl-carbocyclic 2'deoxyguanosinei oxetanocin A, oxetanocin G, Cyclobut A, Cyclobut G, dFd(;\ 
araC, bromodeoxyuridine,-IDU, CdA,|^raA, Coformycin, 2'-deoxycoformycin, araT, 
tiazofUrin, ddAPR, 9-(arabinofuranosyl)-2,6 diaminopurine, 9-(2'-deoxyribofuranosyl)-2,6 
diaminopurine, 9-(2'-deoxy 2'fluororibofu:ranosyl)-2,6-diaminopurine, 9 
(arabinofuranosyl)guanine, 9-(2' deoxyribofuranosyl)guanine, 9-(2'-deoxy 
20 2'fluororibofuranosyl)guamne, FMdC, 5,6 dil^^dro-5-azacytidine, 5-azacytidine, 5-aza 

2'deoxycytidine, AICAR, ACV, GCV, penciclo^^, (R)-9-(3,4 dihydroxybutyl)guanine, cytallene 
PMEA, PMEDAP, HPMPC, HPMPA, FPMPA, PMPA, foscamet, and phosphonoformic acid. 

57 The method of claim 53 wherein the adtiVe drug is the triphosphate of M-H. 



.58. The method of claim 5 3 wherein the active ^g is the monophosphate of M-H. 

59. The method of claim 53 wherein MH is selected'^om the group consisting of 
dFdC, araC, FaraA, CdA, 5-fluoro 2'deoxyuridine, GCV, tiazofuriri, DDU, 5,6 dihydro-5- 
30 azacytidine, 5-azacytidine, and S-aza 2'deoxycytidine. -^^ 
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The method of claim 59 wherein MH is selected from the group consisting of 
dFdC, ara\;, FaraA, CdA, and 5-fluoro 2'deoxyuridine. 

61. method of treating viral infections by administering to an animal a compound 
of formula I: 




W' W 



I 

wherein: \^ 

V, W, and W are independently selected\from the group consisting of -H, alkyl, aralkyl, 
alicyclic; aryl, substituted aryl. heteroaryl, substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a c^bon atom that is three atoms from 
both O groups attached to the phosphorus; or I \ 

together V and Z are connected .via an additional 3-5 atmns to form a cyclic group, 
optionally containing 1 heteroatom, that is fused to an aryl group at the beta and gamma position 
to the 0 attached to .the phospho.rusi^ \ 

together V and W are connected via an additional 3 carbon atoms to form an optionally 
substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alk^jthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of said carbon atoms that is three atoi^s from an 0 attached 
to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form ^yclic group, 
optiohally containing one heteroatom, and V must be aryl. substituted aryl, hetferoaryl, or 
substituted heteroaryl; ' 
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^together W and W are connected via an additional 2-5 atoms to form a cyclic group, 
optionallW;ontaixiing 0-2 heteroatoms, and V must be aryl, substituted aryl, heteroaryl, or 
substituted n^eroaryl; 

Z is sel^ted from the group consisting of-CHR^OH , -CHR^0C(0)R\ 
5 -CHR-0C(S)R\\:HR^0C(S)0R\ -CHR^0C(0)SR\ -CHR^0C02RV-0R^ , -SR^ 
-CHR^N3, -CH2arylVCH(aryl)0H, -CH(CH=CR^)OH, -CH(C=CR^)OH, -R^ , -NR^, 
-0C0R\ -0C02R\ '^0R\ -SC02R\ -NHCOR^ -NHCOzR^ -CH2NHaryl, -(CH2)p-0R^^ and 
-(CH2)p-SR'^ 

p is an integer 2 or l.^ 
1 0 with the provisos thatx 

5 a) . V, Z, W, W are^not all -H; and 

i2 b) when Z is -R\ thekat least one of V, W, and W is not -H, alkyl, aralkyl, or 

;P alicyclic; 

R^ is selected from the group cc^sisting of R'^ and -H; 
. 15 R** is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 

□ R^^ is selected from the group consisting of -H, and lower acyl; 

■=i \ 2- 

fi M is selected from the group that attached to PO3 P206^*, or PBOg"^' is a biologically 

active agent, and is attached to the phosphorus in formula I via a carbon, oxygen, sulfur or 
nitrogen atom; 

20 and pharmaceutically acceptable prodrugs and salts thereof. 

62. The method of claim 61 wherein M is attached to the phosphorus in formula I via 
an oxygen atom or a carbon atom. 

2 5 63 . The methods oT clainf 62 wherein 

V, W, and W are independently selected from the group consisting of -H, alkyl, aryl, 
substituted aryl, heteroaryl, and substituted heteroaryl, or \^ 

together V and W are connected via an additional 3 carbon atoms^to form an optionally 
substituted cycUc group containing 6 carbon atoms and substituted with one^ubstituent selected 
30 from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthioc^bonyloxy, and 
aryloxycarbonyloxy, attached to one of said carbon atoms that is three atoms from an 0 attached 
to the phosphorus; 
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)gether Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionallyvcontaining one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted Iveteroaryl; 

Z is selected from the group consisting of-CHR^OH , -CHR^0C(0)R\ 
5 -CHR^OC(S)rVcHR^OC(S)OR\ -CHR^0C(0)SR\ -CHR^0C02R\ -OR^ , -SR^ 
-GHR^Na, -CHzarV -CH(aryl)OH, -CH(CH=CR^2)0H, -CH(C=CR^)OH, -R^ , -NR^2, 
-0C0R\ -0C02R^^§C0R^ -SC02R\ -NHCOR^ -NHC02R^ -CHjNHaryl, -(CH2)p-0R'^ and 
-(CH2)p-SR''; 

p is an integer 2 Of 3; 
C= 1 0 with the provisos 

S a) V, Z, W, W'\re not all -H; and 

' J b) when Z is -R^ tt^en at least one of V, W, arid W is not -H or alkyl; 

,C R^ is selected from the groiup consisting of R^ and -H; 

■ ■ R^ is selected from the groim consisting of alkyl, aryl, alicyclic, and aralkyl; 

=^ 1 5 R'^ is selected from the group\onsisting of -H, and lower acyl. 

V 

64. The method of claim 63 wherein MH is selected from the group consisting of 
araA, AZT, d4T, ddl, ddA, ddC, L-ddC, L radC, L-d4C, L-Fd4C, 3TC, ribavirin, 5-fluoro 
2'deoxyuridine, FIAU, FIAC, BHCG, L FMaV BvaraU, E-5-(2-bromovinyl-2' deoxyuridine," 
20 TFT, 5-propynyl-l arabinosyluracil. CDG, DAM), FDOC, d4C, DXG, FEAU, FLO, FLT, FTC, 
5-yl-carbocyclic 2'deoxyguanosine, oxetanocin A,iDxetanocin G, Cyclobut A, Cyclobut G, dFdC, 
araC, bromodeoxyuridine, IDU, CdA, FaraA, CoforiWcin, 2'-deoxycoformycin, araT, 
tiazofurin, ddAPR, 9-(arabinofiiranosyl)-2,6 diaminoporine, 9-(2'-deoxyribofiiranosyl)-2,6 
diaminopurine, 9-(2'-deoxy 2'fluororibofuranosyl)-2,6-dWinopurine, 9 
25 (arabinoftiranosyl)guamne,5c(^^deqxyribofuranosyl)guanhie, 9-(2'-deoxy ^^"'^ 
2'fluororibofuranosyl)guanine, FMdC, 5,6 dihydro-5-azacyti(line,.5-azacytidine, 5-aza 
2'deoxycytidine, AICAR, ACV, GCV^ penciclovir, (R)-9-(3,4)^hydroxybutyl)guanine, cytallene 
PMEA, PMEDAP, HPMPC, HPMPA, FPMPA, PMPA, foscamk and phosphonoformic acid. 



30 



65. The method of claim 61 wherein said viral infection iV hepatitis. 



66. The method of claim 65 wherein said hepatitis is hepStMis B. 
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The methods of claim 61 wherein viral kinases produce M-POs^'. 

68. \ The method of claim 61 wherein said viral infection is hepatitis and said viral 
kinases are kinoes from viruses other than the hepatitis viruses. 



69. The method 



of claim 61 wherein the active drug is the triphosphate of M-H. 



70 The meth6d of claim 61 wherein MH is selected from the group consisting of 
araA AZT, d4T. ddl. ddAV. L-ddC. L FddC. L-d4C, L-Fd4C. 3TC, ribavirin, FIAU, FIAC, 
L-FMAU TFT, CDG. DAp\fDOC. d4C. DXG, FEAU, FLG, FLT, FTC, 5-yl carbocychc 
2'deoxyguanosine, cytallene, o\anocin A, oxetanocin G, Cyclobut A, Cyclobut G, araT. ACV, 
GCV penciclovir,fPMEA, PMEdXp, HPMPC, HPMPA, PMPA, and foscamet. : 

L \r\ 

IX The method of claim 7cLherein MH is selected from the group consisting of 
3TC, penciciovir, FMAU, DAPD, FTC, V^ut G, ACV. GCV. HPMPA^5-yl- 
carbocyclic 2'deoxyguanosine, and ribaviririS 

72 The method of claim 71 whereinW is selected from the group consisting of 
dFdC, araC, FaraA, CdA. 5-fluoro 2'deoxyuridine>^CV, tiazofiirin, IDU, 5,6 dihydro-5- 
azacytidine, 5-azacytidine, and 5-aza 2'deoxycytidir 



73. A 
formula I: 



method of treating liver fibrosis by adrilbistering to an animal a compound of 




wherein: 
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Vy W, and W are independently selected from the group consisting of -H, alkyl, aralkyl, 
alicyclic, ^1, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

togeOier V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7\atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
5 alkoxycarbonylOKy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms from 
both 0 groups attached to the phosphorus; or 

together V akd Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing\l heteroatom, that is fused to an aryl group at the beta and gamma position 
to the 0 attached to theVhosphorus; 
1 0 together V and wVare connected via an additional 3 carbon atoms to form an optionally 

substituted cyclic group co\taining 6 carbon atoms and substituted with one substituent selected 
from the group consisting ofVdroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
- aryloxycarbonyloxy, attached «).one of said carbon atoms that is three atoms from an 0 attached 

to the phosphorus; \^ 
15 together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 

optionally containing one heteroatom\and V must be aryl, substituted aryl, heteroaryl, or 

substituted heteroaryl; 

together W and W are connectedVia an additional 2-5 atoms to form a cyclic group, 
. . optionally containing 0-2 heteroatoms, andN/ must be aryl, substituted aryl, heteroaryl, or 

20 substituted heteroaryl; 

Z is selected from the group consisting of -CHR^OH , -CHR^OC(0)R , 
-CHR'OC(S)R^' -CHR'OC(S)OR^ -CHR'oe(oW, -CHR'0C02R\ -OR' . -SR^ 
-CHR'Nj, -CH2aryl, -CH(aryl)OH, -CH(CH=CR^W -CH(Cs^^^ 

-OCOR\ -0C02R^ -SCOR^ -SCO2R', -NHCOR^ -VCO2R'. -CHzNHaryl, -(CH2)p-0R•^ and 

25 -(CH2)p-SR'^ 

p is an integer 2 or 3; 
with the provisos that: 

a) V, Z, W, W are not all -H; and 

b) when Z is -R^ then at least one of V, W, and w\^s not -H, alkyl, aralkyl, or 
30 alicyclic; 

is selected from the group consisting of R^ and -H; 
R^ is selected from the group consisting of alkyl, aryl, alicycli\^and aralkyl; 



SD-128854.1 



207 



245/080 
PATENT 



L^^ is selected from the group consisting of -H, and lower acyl; 
yis selected from the group that attached to ?0^^', PiOe^', or P309'^" is a biologically 
active agen\ and is attached to the phosphorus in formula I via a carbon, oxygen, sulftir or 
nitrogen ator 

and phWaceutically acceptable prodrugs and salts thereof. 

74. -A n\ethod of treating hyperlipidemia by administering to an animal a compound 
of formula I: 



V 



M 



w* w 



L 10 



15 



20 



25 



I 

wherein: 

V, W, and W are independently selected from the group consisting of -H, alkyl, aralkyl, 
alicyclic, aryl, substituted aryl, heteroai^, substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

together V and Z are connected viavan additional 3-5 atoms to form a cyclic group 
containing 5-7 atoms, optionally 1 heteroatoV, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy. or aryloxycarbonylpxy arched to a carbon atom that is three atoms from 
both 0 groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, that is fused to ak aryl group at the beta and gamma position 

to the 0 attached to the phosphorusf 

together V and W are connected via an addition^3 carbon atoms to form an optionally 
substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbimyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of said carbon atoms thkt is three atoms from an 0 attached 
to the phosphorus; 



SD- 1 28854.1 





208 



245/080 
PATENT 



tljgether Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionalljAcontaining one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted fteteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic group, 
5 optionally centring 0-2 heteroatoms, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroMvl; 

Z is selected from the group consisting of-CHR^OH , -CHR^OC(0)R^ 
-CHR'0C(S)R^ -CHK?0C(S)0R\ -CHR'OC(0)SR^ -CHR'0C02R^ -OR' , -SR'. 
-CHR'Nj, -CH2aryl. -ClWoOH, -CH(CH=CR'2)0H, -CH(C=CR')0H, -R' , -NR'a, 
1 0 -0C0R\ -0C02R\ -SCoV, -SC02R\ -NHCOR^ -NHC02R\ -CH2NHaryl, -(CH2)p-0R'\ and 
-(CH2)p-SR"; 

p is an integer 2 or 3; 

with the provisos that: 

a) V, Z, W, W are not ^1 -H; and 
15 b) when Z is -R^ then at \ast one of V, W, and W is not -H, alkyl, aralkyl, or 

alicycUc; 

r' is selected from the group consisting of R^ and -H; 

R^ is selected from the group consistihe of alkyl, aryl, alicyclic, and aralkyl; 

. r'^ is selected from the group consisting of -H, and lov^^er acyl; 
20 M is selected from the group that attached\o ?0^^\ ^lOi^', or PsOg*' is a biologically 

active agent, and is attached to the phosphorus in fortpula I via a carbon, oxygen, sulfur or 
nitrogen atom; 

and pharmaceutically acceptable prodrugs and saHts thereof. 

25 75 . The method of-claim"'^4 wherein the hyperlipi^emia agent is a squalene synthase 

inhibitor. 



76. A method of treating parasitic infections by admini^ering to an animal a 
compound of formula I: 
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wher^n: 

V W, and W are independently selected from the group consisting of -H, alkyl, aralkyl, 
alicyclic, Vyl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7\toms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloXv, or aryloxycarbonyloxy attached to a carbon atom that is three atoms from 
both 0 groups attached to the phosphorus; or 

together V am Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing Iheteroatom, that is fused to an aryl group at the beta and gamma position 
to the O attached to the phosphorus; 

together V and W ar^connected via an additional 3 carbon atoms to form an optionally 
substituted cyclic group contm^ng 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to orie of said carbon atoms that is three atoms from an O attached 
to the phosphorus; 

together Z and W are connecteXvia an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, ani^V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected viaW additional 2-5 atoms to form a cyclic group, 
optionally containing 0-2 heteroatoms, and Viri^ust be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

Z is selected from the group consisting of ^HR OH , -CHR OG(0)R , 
-CHR'OC(S)R^ -CHR'OC.(SXOR',^CHR'OC(0)sk -CHR'OCOzR'. -OR' . -SR^ 
-CHR'N3, -CHjaryl, -CH(aryl)OH, -CH(CH=CR'2)ok -CH(ChCR')OH, -R' , -NR'2, 
-OCOR\ -OCO2R', -SC0R\ -SC02R\ -NHCOR^ -NH^OzR', -CHjNHaryl, -(CH2)p-0R'^ and 

-(CH2)p-SR"; 

p is an integer 2 or 3; 
with the provisos that: 
a) y, Z, W, W are not all -H; and 
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. b) when Z is -R^ then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic 

R\is selected from the group consisting of and -H; 
R-" ik selected from the group consisting of alkyl, aryi, alicyclic, and aralkyl; 
R'^ is\elected from the group consisting of -H, and lower acyl; 

M is setected from the group that attached to POj^ P206"'', or P3O9*" is a biologically 
active agent, andVis attached to the phosphorus in formula I via a carbon, oxygen, sulfur or 
nitrogen atom; 

and pharma^utically acceptable prodrugs and salts thereof 

77. A method of delivering diagnostic imaging agents to the liver comprising 
administration to an animal of compound of formula I: 

y 





wherein: 

V, W, and W are independently\elected from the group consisting of -H, alkyl, aralkyl, 
alicyclic, aryl, substituted aryl, heteroaryl, Substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

together V and Z are connected via aiWdditional 3-5 atoms to form a cyclic group 
containing 5-7 atoms, optionally 1 heteroatoni, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms from 
both 0 groups attached to tiiephos^orus; or 

together V and Z are connected via an additioiial 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, that is fiised to an aivl group at the beta and gamma position 
to the O attachisd to the phosphorus; \ 

together V and W are connected via an additional 3 c^-bon atoms to form an optionally 
substimted cyclic group containing 6 carbon atoms and substitWd with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloV alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of said carbon atoms that is thrte atoms from an 0 attached 
to the phosphorus; . \ 
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together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionall^containing one heteroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substitutedVeteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic group, 
optionally confining 0-2 heteroatoms, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

Z is selected from the group consisting of-CHR^OH , -CHR^OC(0)R^ 

-chr'oc(S)r\ -chr'oc(S)or\ -chr'oc(0)sr\ -chr'ocOzR', -or' , -SR^ 

-CHR'N3, -CH2aryl, -Waryl)OH, -CH(CH=CR'2)0H, -CH(C=CR')0H, -R' , -NR'a, 
-0C0R\ -OCO2R', -SC^R\ -SCO2R', -NHC0R\ -NHC02R\ -CH2NHaryl, -(CH2)p-0R'', and 

-(CH2)p-SR^^; \ 

p is an integer 2 or 3;\^ 
with the provisos that: \ 
a) V, Z, W, W are not all -H; and 



\ 

b) when Z is -R\ then at least one of V, W, and W is not -H, alkyl, aralkyl, or 

alicyclic; \ 

r' is selected from the group consisting of R^ and -H; 

R^ is selected from the group consisting of alkyl, aryl, aUcyclic, and aralkyl; 

r'^ is selected from the group consisting of -H, and lower acyl; 

M is selected from the group that attached to ?0^^\ Wi^', or PsO/' is a biologically 

active agent, and is attached to the phosphorus in formula I via a carbon, oxygen, sulfur or 

nitrogen atom; ' ^ 

and pharmaceutically acceptable prodrugs aiid salts thereof. 



78. The method"cyfclainP77 wherein MH is EDU. 

\ 

79. A method of making a prodrug of a conipourid drug having a -PO3 moiety 



comprising, 

a) transforming said phosph(on)ate into a compound^of formula I: 
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W W 



wherein: 

V, W, and W independently selected from the group consisting of -H, alkyl, aralkyl, 
Jfl 5 alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 
together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
Jt alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that is three atoms from 

=P both 0 groups attached to the phosphorus; or . 

10 together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 

:^ optionally containing 1 heteroatorii, that is fused to an aryl group at the beta and gamma position 

lH to the O attached to the phosphorus;;^ 

:^ together V and W are connected via an additional 3 carbon atoms to form an optionally 

substituted cyclic group containing 6 carbon atoms and substituted with one substiUient selected 
1 5 from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of saM carbon atoms that is three atoms from an 0 attached 
to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and V must be aryl, substittited aryl, heteroaryl, or 
20 substituted heteroaryl; " \ 

together W and W are connected via\an additional 2-5 atoms to form a cyclic group, 
optionally containing 0-2 heteroatoms, and V must be aryl, substittited aryl, heteroaryl, or 
. substituted heteroaryl; \^ 

Z is selected from the group consisting of -CHR OH , -CHR OC(0)R , 

25 -chr'oc(S)r\ -chr'oc(S)or\ -chr'oc(c|)Sr\ -chr^oco2R\ -or' , -SR^ 

-CHR'N3, -CHaaryl, .CH(aryl)OH, -CH(CH=CR|2)0H, -CH(C^CR')0H, -R' , -NR^, 
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-0^R^ -0C02R\ -SCOR^ -SCO2R', -NHCOR', -NHCOzR', -CHzNHaryl, -(CH2)p-0R'\ and 

-(ChVsr'^ 

is an integer 2 or 3 ; 
withi the provisos that: 

a) \ V, Z, W, W are not all -H; and 

b) \ when Z is -R^ then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

R^ is selected from the group consisting of R^ and -H; 

R^ is select^ from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 

R'^ is selecteckfrom the group consisting of -H, and lower acyl; 

M is selected frtfm the group that attached to POj^', P206^', or PsO/' is a biologically 
active agent, and is attacha<^ to the phosphorus in formula I via a carbon, oxygen, sulfur or 
nitrogen atom; 

and pharmaceutically acceptable prodrugs and salts thereof. 

80. The method of clairty 9 further compnsmg, 

a) converting M-POs^" to^a compound M-P(0)L"2 wherein L" is a leaving group 
selected from the group- consisting of h^ogen; and 

b) reacting M-P(0)L"2 with Hra-CH(V)CH(Z)CH(Z)-CW(W')-OH. 

81. The method of claim 80 where\HO-CH(V)CH(Z)-CW(W')-OH is a single 
stereoisomer. 

82. The method of claim 8 1 fiirther compriWg isolating a single diastereomer. 

83 . A method of making a prodrug of formula 1% 

a) converting a hydroxyl or amino or MH to a ph^ph(oramid)ite by reaction with L- 
P(-OCH(V)CH(Z)-CW(W')0-) wherein L selected from the gro^p consisting of NR^2, and 
halogen; 

b) transforming said phosph(oramid)ite into a compound\f formula I by reaction 
with an oxidizing agent, wherein 
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I 

wherein: 

5 V, W, andvW are independently selected from the group consisting of -H, alkyl, aralkyl, 

alicyclic, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

together V an\z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 atoms, ototionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or amoxycarbonyloxy attached to a carbon atom that is three atoms from 
1 0 both 0 groups attached to the phosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroattoi, that is fiised to an aryl group at the beta and gamma position 
to the O attached to the phosphon^'-M . 

together V and W are connected via an additional 3 carbon atoms to form an optionally 
1 5 substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of said^carbon atoms that is three atoms from an O attached 
to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to form a cycUc group, 
20 optionally containing one heteroatom, and V mus\be aryl,. substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additWal 2-5 atoms to form a cyclic group, 
' optionally containing 0-2 heteroatoms, and V must be a^l, substituted aryl, heteroaryl, or 
substituted heteroaryl; 
25 Z is selected from the group consisting of -CHR^OHV-CHR^OC(0)R^ 

-CHR'OC(S)R\ -CHR'0C(S)0R\ -CHR'0C(0)SR^ -CHR^OmaR', -OR' , -SR^ 
-CHR'N3, -CH2aryl, -CH(aryl)OH, -CH(CH=CR^)OH, -CH(C^a^)OH, -R' , -NR^, 
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-^0R\ -0C02R\ -SC0R\ -SC02R\ -NHCOR^ -NHC02R^ -CHzNHaryl, -(CH2)p-0R'^ and 
-(OMp-SR'-; 

b) Vhen Z is -R\ then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; \ 

R^ is selected ffom the group consisting of alkyl, aryl, alicyclic, and aralkyl; 

r'^ is selected frohi the group consisting of -H, and lower acyl; 

M is selected from th& group that attached to POj^', P206^', or PaOg*' is a biologically 

active agent, and is attached to the phosphorus in formula I via a carbon, oxygen, sulfur or 

nitrogen atom; \ 

and pharmaceutically accepta^e prodrugs and salts thereof. 

84. The method of claim 83 wWein L-P(-OGH(V)CH(Z)-CW(W')0-) is a single 
stereoisomer. \ 

85. The method of claim 83 further comprising isolating a single diastereomer of said 
phosph(oramid)ite, M-P(-OCH(V)CH(Z)-CWW-0-)\ 

86. The method of claim 84 wherein said oxidizing agent produces a maj or 

87. The method' oTmakiiTg a prodrug of formula I composing converting a hydroxyl 
or an amino to a phosphate or phosphoramidate, respectively, by reaction with L'-P(0)(- 
OCH(V)CH(Z)-CW(W')0-) wherein L' is a leaving group selected fromvthe group consisting of 

88. The method of claim 87 wherein L'-P(0)(-OCH(V)CH(Z)-CW( 
stereoisomer. 




0-) is a single 
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diol. 



The method of claim 88 wherein said stereoisomer is generated using a chiral 



90. \The method of claim 79 further comprising the step of reacting M-?Oi^' with a 
coupling reageAt and HO-CH(V)CH(Z)CWW'OH. 

91. Themethod of claim 90 wherein said coupling reagent is selected from the group 
consisting of DCC, Eb^l, CDI, and di-isopropylcarbodiimide. 

92. The metho^of claim 91. wherein HO-CH(V)CH(Z)CWW'OH is a single 
stereoisomer.. 



93. A compound, 
R'2N-P-(-0CH(V)CH(Z)-dW(W')0-) 

wherein: \ 

V, W, and W are independently\elected from the group consisting of -H, alkyl, aralkyl, 

alicyclic'aryl, substituted aryl. heteroaryl,\bstituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 
together V and Z are connected via an^additional 3-5 atoms to form a cyclic group 

containing 5-7 atoms, optionally 1 heteroatom,\bstituted with hydroxy, acyloxy. 

alkoxycarbonyloxy. or aryloxycarbonyloxy ^nzch^^o a carbon atom that is three atoms from 

both 0 groups attached to the phosphorus; or' 

together V and Z are connected via an'additionaK3-5 atoms to form a cyclic group, 

optionally containing 1 heteroatom, that is ftised to an aryK^oup at the beta and gamma position 

to the 0 attached to the phosphorus; 

together V aiid W arg-conne-Sled via an additional 3 carlwn atoms to form an optionally 

substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected 

from the group consisting of hydroxy, acyloxy, alkoxycarbonylox^^alkylthiocarbonyloxy, and 

, aryloxycarbonyloxy, attached to one of said carbon atoms that is threX^toms from an 0 attached 

to the phosphorus; 

together Z and W are connected via an additional 3-5 atoms to fon^a cyclic group, 
optionally containing, one heteroatom. and V must be aryl, substituted aryl, h\^oaryl, or 
substituted heteroaryl; 



\ 
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)gether W and W are connected via an additional 2-5 atoms to form a cyclic group, 
optionallV containing 0-2 heteroatoms, and V must be aryl, substituted aryl, heteroaryl, or 
substituted\eteroaryl; 

Z is selected from the group consisting of-CHR^OH , -CHR^OC(0)R^ 
5 -CHR^OC(S)Rl -CHi^^OC(S)OR\ -CHR^0C(0)SR\ -CHR^OCOzR^ -OR^ , -SR^ 
-CHR'Na, -CHzaWl, -CH(aryl)OH, -CH(CH=CR'2)0H, -CH(C=CR')0H, -R' , -NR^, 
-0C0R\ -0C02r\-SC0R\ -SCOzR^ -NHCOR^ -NHC02R\ -CHaNHaryl, -(CH2)p-0R'\ and 

-(CH2)p-SR''; 

p is an integer i or 3; 
10 with the provisos\hat: 

5 a) V, Z, W, W\are not^all -H; and 

,5; b) when Z is -R\\hen at least one of V, W, and W is not -H, alkyl, aralky 1, or 

alicyclic; 

R^ is selected from the groTipconsisting of R"' and -H; 
15 rMs selected from the groupsconsisting of alkyl, aryl, alicyclic, and aralkyl; 

R'^ is selected from the group consisting of -H, and lower acyl; 
M is selected from the group thatVtached to POj^', P206^', or PjOg'^' is a biologically 
active agent, and is attached to the phosphors in formula I via a carbon, oxygen, sulfur or 
nitrogen atom; 

20 and pharmaceutically acceptable prodrugVand salts thereof 

each R' is independently selected from the group consisting of alkyl, aryl, and aralkyl; 
or together R' and R* form a cyclic group, optionally containing a heteroatom; 
with the proviso that both R' groups are not benWl or ethyl at the same time. 



25 94. Acompoun(l'R?2"N-PtO)(-OCH(V)CH(Z)-CW(W')0-) 

wherein: 

V, W, and W are independently selected from the group\onsisting of -H, alkyl, aralkyl, 
alicyclic, aryl, substituted aryl, heteroaryl, substimted heteroaryl, 1-^lkenyl, and 1-alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to torm a cyclic group 
30 containing 5-7 atoms, optionally 1 heteroatom, substituted with hydroxy^acyloxy, 

alkoxycarbonyloxy, or aryloxycarbonyloxy attached to a carbon atom that ii^ee atoms from 
both 0 groups attached to the phosphorus; or 
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igether V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionailyvcontaining 1 heteroatom, that is fused to an aryl group at the beta and gamma position 
to the 0 att^hed to the phosphorus; 

togethex V and W are connected via an additional 3 carbon atoms to form an optionally 
5 substituted cycl\group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy,\ttached to one of said carbon atoms that is three atoms from an 0 attached 
to the phosphorus;. 

together Z and wVre connected via an additional 3-5 atoms to form a cycUc group, 
n 10 optionally containing one hkeroatom, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic group, 
optionally containing 0-2 heteroatVis, and V must be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; \^ 
1 5 Z is selected from the group ccListing of -CHR^OH , -CHR^OC(0)R^ 

-CHR'0C(S)R\ -CHR'0C(S)0R\ -Croe0C(0)SR\ -CHR'OCOaR', -OR' , -SR^ 
-CHR-N3, -CHzaryl, -CH(aryl)OH, -CH(ch=CR^)OH, -CH(C^CR')0H, -R' , -NR'2, 
-0C0R\ .0C02R\ -SCQR', -SC02R\ -NHG^R', -NHC02R\ -CH2NHaryl, -(CH2)p-0R*', and 
-(CH2)p-SR^^ 
20 p is an integer 2 or 3; 

with the provisos that: ■ 

a) V, Z, W, W are not all -H; and 

b) when Z is -R^ then at least one of V, W,^d W is not -H, alkyl, aralkyl, or 
alicyclic; 

25 R' is selected from the-group^consisting of R^ and -I 

R^ is selected from the group consisting of alkyl, aryl, Encyclic, and aralkyl; 
R^' is selected from the group consisting of -H, and lowerSacyl; 
each R* is independently selected from the group consisting\of alkyl, aryl, and aralkyl; 
or together R* and R* form a cyclic group, optionally contaimW a heteroatom; 
30 with the proviso that both R^ groups are not benzyl or ethyl at tKfe^same time. 

95. A compound of formula I: 



n 
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W W 



! 5? 



I 

wherein: 

5 V, W, and are independently selected from the group consisting of -H, alkyl, aralkyl, 

alicyclic, aryl, substittated aryl, heteroaryl, substituted heteroaryl, 1-alkenyl, and 1-alkynyl; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group 
containing 5-7 atoms, optionally 1 heteroatom, substituted with hydroxy, acyloxy, 
alkoxycarbonyloxy, or arylJaxycarbonyloxy attached to a carbon atom that is three atoms from 
1 0 both O groups attached to the^hosphorus; or 

together V and Z are connected via an additional 3-5 atoms to form a cyclic group, 
optionally containing 1 heteroatom, that is fused to an aryl group at the beta and gamma position 
to the 0 attached to the phosphorus^ 

together V and W are connect)^ via an additional 3 carbon atoms to form an optionally 
1 5 substituted cyclic group containing 6 c^on atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of saia\ckrbon atoms that is three atoms from an 0 attached 
to the phosphorus; 

together Z and W are connected via an ^ditional 3-5 atoms to form a cyclic group, 
20 optionally containing one heteroatom, and V mu^be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an additional 2-5 atoms to form a cyclic group, 
optionally containing 0-2 heteroatoms, and V must be ^1, substituted aryl, heteroaryl, or 
substituted heteroaryl; 
25 Z is selected from the group consisting of-CHR^ok , -CHR^0C(0)R\ 

-chr'oc(S)r\ -chr'oc(S)or\ -chr'oc(0)sr\ -chr\oco2R\ -or' , -SR', 

-CHR'N3, -CH2aryl, -CH(aryl)OH, -CH(CH=CR'2)0H, -CH(0^eR')OH, -R' , -NR'2, 
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:0R\ -0C02R\ -SC0R\ -SC02R\ -NHCOR^ -NHC02R\ -CHaNHaryl, -(CH2)p-0R'^ and 
-(CH^p-SR'^; 

is an integer 2 or 3; 
\h. the provisos that: 

a) \ V, Z, W, W are not all -H; and 

b) Vhen Z is -R^, then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

M is selected from the group that attached to ?0z^', PiOe^', or P309'*' is a biologically 
active agent and is attkihed to the phosphorus in formula I via a carbon, oxygen, sulfur or 
nitrogen atom with the ptoviso that M-POa^' is not an FBPase inhibitor; 

and pharmaceuticaliy acceptable prodrugs and salts thereof. 



P 



96. The compounds\)f claim 95 wherein MPOa^', MP206"'", and MP3O/" is selected 
from the group consisting of an amiviral, anticancer, anti-fibrotic, antihyperlipidemic, anti- 

1 5 diabetic, and antiparasitic agents. 

97. The compound of claim 9^ wherein MP03^', MPaOs^', and MP3O9'*" is selected 
from the group consisting of metalloproteaae inhibitor, and TS inhibitor. 



20 



25 



30 



98. The method of claim 3 wherein is selected from the group consisting of araA, 
AZT, d4T, ddl, ddA, ddC, L-ddC, L FddC, L^d4GL L-Fd4C, 3TC, ribavirin, 5-fluoro 
2'deoxyuridine, FIAU, FIAC, BHCG, L FMAU, sWaU, E-5-(2-bromovinyl-2' deoxyuridine, 
TFT, 5-propynyl-l arabinosyluracil, CDG, DAPD, FISOC, d4C, DXG, FEAU, FLO, FLT, FTC, 
5-yl-carbocyclic 2'deoxyguanosine, oxetanocin A, oxetanocin G, Cyclobut A, Cyclobut G, dFdC, 



araC, bromodeoxyuridine, IDU, Cd^, FaraA, CoformyciiL 2'-deoxycoformycin, araT, 
tiazofurin, ddAPR, 9-(arabinofiiranosyl)-2,6 diaminopurine\9-(2'-deoxyribofuranosyl)-2,6 
diaminopurine, 9-(2'-deoxy 2'fluororibofiiranosyl)-2,6-diamiiTOpurine, 9 
(arabinofuranosyl)guanine, 9-(2' deoxyribofuranosyl)guanine, 9\(2'-deoxy 
2'fluororibofriranosyl)guanine, FMdC, 5,6 dihydro-5-azacytidine,Vazacytidine, 5-aza 
2'deoxycytidine, AICAR, ACV, GCV, penciclovir, (R)-9-(3,4 dihyd^xybutyl)guanine, cytallene 
PMEA, PMEDAP, HPMPC, HPMPA, FPMPA, PMPA, foscamet, and^phosphonoformic acid. 



5- 
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?9. The compounds of claim 96 wherein MH is selected from the group consisting of 
ACV, GtV, penciclovir, (R)-9-(3,4 dihydroxybutyl)guanine, and cytallene. 



100\ The compounds of claim 95 whereiniM' is selected from the group consisting of 



PMEA, PMEpAP, HPMPC, PIPMPA, FPMPA, and PMPA. 

101 . ihc compounds of claim 95 wherein M-P03^' is selected from the group 
1 0 consisting of phospbhono formic acid, and phosphonoacetic acid. 



15 
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102. The compounds of claim 95 wherein 

V, W, and W are independently selected from the group consisting of -H, alkyl, aralkyl, 
alicyclic, aryl, substituted am, heteroaryl, substituted heteroaryi, 1-alkenyl, and 1-alkynyl, or 

together V and W are connected via an additional 3 carbon atoms to form an optionally 
substituted cyclic group containing 6 carbon atoms and substituted with one substituent selected 
from the group consisting of hydroxy, acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and 
aryloxycarbonyloxy, attached to one of said carbon atoms that is three atoms from a O attached 
to the phosphorus; 

together Z and W are connected vik an additional 3-5 atoms to form a cyclic group, 
optionally containing one heteroatom, and VVnust be aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; 

together W and W are connected via an ^ditional 2-5 atoms to form a cyclic group, 
optionally containing 0-2 heteroatoms, and V must^e aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl; . _ 

Z is selected from the group consisting of-CI 
-CHR^OC(S)R^ -CHR^0C(S)0R\ -CHR^0C(0)SR\ -(^^0C02R\ -OR^ , -SR^ 
-CHR^Na, -CHaaryl, -CH(aryl)OH, -CH(CH=CRS)0H, -cW^CR^)OH, -R^ , -NR^, 
. -0C0R\ -OCOzR^ -SC0R\ -SG02R\ -NHCOR^ -NHC02Ri -CHzNHaryl, -(CH2)p-0R^^ and 
-(CH2)p-SR^^ 

p is an integer 2 or' 3; 

with the provisos that: 



^^OH , -CHR^0C(0)R\ 
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a\ V, Z, W, W are not all -H; and 

b) \ when Z is -R^, then at least one of V, W, and W is not -H, alkyl, aralkyl, or 
alicyclic; 

is selected from the group consisting of R^ and -H; 
5 R^ is selected from the group consisting of alkyl, aryl, alicyclic, and aralkyl; 

R'^ is selected from the group consisting of -H, and lower acyl; 

103. The compounds of claim 102 wherein V is selected from the group consisting of 
aryl, substitued aryl, hetbroaryl, substituted heteroaryl; or 

1 0 together V and Z ^ connected via an additional 3-5 atoms to form a cyclic group, 

;S optionally containing one hereroatom, that is ftised to an aryl group attached at the beta and 

:J1 , gamma position to the 0 attached to the phosphorus; 

M or together V and W are connected via an additional 3 carbon atoms to form a cyclic 

S substituted group containing 6 carbon atoms and mono-substituted with a substituent selected 

P 1 5 from the group consisting of hydroxyL acylpxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and ; 
^ aryloxycarbonyloxy attached to one of said additional carbon atoms that is three atoms from an 

O attached to the phosphorus. ^ 

104. The compounds of claim 103 herein V is selected from the group consisting of 
20 aryl, substitued aryl, heteroaryl, and substituted\eteroaryl. 

105. The compounds of claim 104 wherem Z, W, and W are H. 

106. The compounds of claim 106 wherein V\is selected from the group consisiting of 
25 aryl and substituted aryl. 

107. The compounds of claim 106 wherein V is Selected from the group consisting of 
phenyl, and substituted phenyl. 

30 108. The compounds of claim 107 wherein V is selected from the group consisting of 

3,5-dichlorophenyl, 3-bromo-4-fluorophenyl, 3-chlorophenyl, ailji 3-bromophenyl. 
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109. The compounds of claim 108 wherein V is selected from the group consisting of 
heteroaryl and substituted heteroaryl. 

1 10. Yhe compounds of claim 109 wherein V is 4-pyridyl. 

111. Theycompounds of claim 103 wherein together V and Z are connected via an 
additional 3-5 atoms\o form a cyclic group, optionally containing 1 heteroatom, that is fused to 
an aryl group at the beta and gamma positions to the 0 attached to phosphorus. 

10 112.^ The compounds of claim 1 1 1 wherein said aryl group is an optionally substituted 

nionocyclic aryl group and thevconnection between Z and the gamma position of the aryl group is 
^0 selected from the group consistii^ of O, CHz, CH2 CH2, OCH2 or CH2O. 

;P , 113.;: The compounds of claim 103 wherein together V and W are connected via an 

J 1 5 additional 3 carbon atoms to form an optionally substituted cyclic group containing 6 carbon 

: ^ atoms and mono-substituted with one substituent selected from the group consisting of hydroxy, 

p acyloxy, alkoxycarbonyloxy, alkylthiocarbonyloxy, and aryloxycarbonyloxy attached to one of 

1^ said additional carbon atoms that is three atoms from an O attached to the phosphorus. 



20 114. The compounds of claim 113 wherein together V and W form a cyclic group 

selected from the group consisting of - CH2-CH(0ti\- CH2-, -CH2CH(OCOR^)-CH2-, and 
-CH2CH(OC02R^)-CH2^. ^ 



115. The compounds of claim 102 wherein V is^-^, and Z is selected from the group 
25 consisting of-CHR^OH , -CHRlOCpR\ and -CHR^0C02R^ 



1 16. The compounds of claim 104 wherein V is selected from the group consisting of 
3,5-dichlorophenyl, 3-bromo-4-fluorophenyl, 3-chlorophenyI, 3*romophenyl, and 4-pyridyl; 
Z is selected from the group consisting of-OR^, -SR^ -CMR^Na, -R^ , -NR^, -OCOR^ 
30 -0C02R\ -SC0R\ -SC02R\ -NHCOR', -NHC02R^ -CH2NHary\ -(CH2)p-0R^^ and -(CH2)p- 
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1 ly. The compounds of claim 1 16 wherein Z is selected from the group consisting of 
-0R^ -R^ VoCOR^ -0C02R\ -NHCOR^ - NHC02R\ -(CH2)p-0R^^ and, -(CH2)p-SR^l 

118. The compounds of claim 1 17 wherein Z is selected from the group consisting of 
5 -0R^ -H , -OCORI -0C02R\ and -NHCORI 

119. The coi^ounds of claim 104 wherein W and W are independently selected from 
the group consisting of H\r\ aryl, substituted aryl, heteroaryl, and substituted aryl. 

1 0 120. The compounas of claim 1 19 wherein W and W are the same group. 

C 121 . The compounds of claim 120 wherein W and W are H, or -CH3. 

3 \/ 

± 122. The compounds of claimssl04 wherein said prodrug is a compound of formula VI: , 

S 15 




VI 

wherein 

V is selected from the group consisting of aryl\substituted aryl, heteroaryl, and 
substituted heteroaryl. 

20 123. The compounds of claim 122 wherein M is atkched to phosphorus via an oxygen 

or nitrogen atom. _ 

124. The compounds of claim 122 wherein V is selected\(rom the group consisting of 
phenyl and substituted phenyl. 



125. The compounds of claim 123 wherein V is selected from the group consisting of 
3,5-dichlorophenyl, 3-bromo-4-fluorophenyl, 3-chlorophenyl, 3-bromophenyl, and 4-pyTidyl. 
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fS6. The compounds of claim 102 wherein said prodrug is a compound of formula VII: 

V" 

M P. 

\ / " VII 

wherein 

Z is selectedsfrom the group consisting of: 
5 -CHR^OH, -cWoC(0)R\ -CHR^0C(S)R\ -CHR^OCOaR^ -CHR^0C(0)SR\ 

-CHR^0C(S)0R\^^ and -CHzaryl. 

127. The compounds^ of claim 126 wherein M is attached to the phosphorus via a 
nitrogen or oxygen atom. 

10 

128. The compounds of claim 127 wherein Z is selected from the group consisting of 
-CHR^OH, -CHR^0C(0)R\ and -CHR^0C02R 



129. The compounds of claim 128 wherein R^ is -H. 

\ 

1 30. The compounds of claim 102 wherein said prodrug is a compound of formula 

VIII: 

o- 



VIII 



20 wherein 

Z' is selected from the group consisting of -OH, -0C(0)R\ -0C02R\ and 
-OC(0)SR^ \ 
D"* and D* are independently selected from the group consisting of -H, alkyl, -OH, and 
-OC(0)R^ \ 

25 

131. The compounds of claim 1 30 wherein and are -H\/ 
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1I32. The compounds of claim 102 wherein W and Z are -H, W and V are both the 
same aryL substituted aryl, heteroaryl, or substituted heteroaryl such that the phosphonate 
prodrug moiety: 



O 




w 



=0 has a plane orsymmetry. 

m 133. The compounds of claim 102 wherein W and W are H, V is selected from the 

' group consisting of aryl, substituted aryl, heteroaryl, substituted heteroaryl, and Z is selected 

=P 1 0 from the group consisting of -N, 0R^ and -NHCOR^ 

134. The compounds of o|aim 133 wherein Z is -H. 

135. The compounds of claii\l02 wherein phosphorus is attached to an oxygen in a 
1 5 primary hydroxyl group on M. 

136. The compounds of claim 135 wherein V is selected from the group consisting of 
phenyl or substituted phenyl 

20 137. The compounds of clTim 136 whereiiW is selected from the group consisting of 

3,5-dichlorophenyl, 3-bromo-4-fluorophenyl, 3-chlorof)henyl, and 3-bromophenyl. 



25 



138. The compounds of claim 135 wherein V is\n optionally substituted monocycUc 
heteroaryl containing at least one nitrogen atom. 

139. The compounds of claim 138 wherein V is 4-pVridyl. 
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140. The compounds of claims 122, 126, or 130 wherein MH is selected from the 
group coi^isting of araA, AZT, d4T, ddl, ddA, ddC, L-ddC, L FddC, L-d4C, L-Fd4C, 3TC, 
ribavirin, SVfluoro 2'deoxyuridine, FIAU, FIAC, BHCG, L FMAU, BvaraU, E-5-(2-bromovinyl- 
2' deoxyuridfine, TFT, 5-propynyl-l arabinosyluracil, CDG, DAPD, FDOC, d4C, DXG, FEAU, 
FLO, FLT, PTC, 5-yl-carbocyclic 2'deoxyguanosine, oxetanocin A, oxetanocin G, Cyclobut A, 
Cyclobut G, dKdC, araC, bromodeoxyuridine, IDU, CdA, FaraA, Coformycin, 2'- 
deoxycoformyciiK araT, tiazofurin, ddAPR, 9-(arabinofuranosyl)-2,6 diaminopurine, 9-(2'- 
deoxyribofuranosyl>r2,6 diaminopurine, 9-(2'-deoxy 2'nuororibofuranosyl)-2,6-diaminopurine, 9 
(arabinoftiranosyl)guaidne, 9-(2' deoxyribofuranosyl)guanine, 9-(2'-deoxy 
2'fluororibofiiranosyl)gi^nine, FMdC, 5,6 dihydro-5-azacytidine, 5-azacytidine, 5-aza 
2'deoxycytidine, and AlCi 

141. The compoundsV claims 122, 126, or 130 wherein MH is selected from the 
group consisting of ACV, GCV, p^ciclovir. (R)-9-(3,4 dihydroxybutyl)guanine, and cytallene. 

142. The compounds of claiin\122jJ26, or 130 wherein M is attached to the 
phosphorus via a carbon,atom. 

143. The compounds of claims 122, he, or 130 wherein MPOa^" is selected from the 
group consisting of phosphono formic acid, and phis(Sphonoacetic acid. 

1 44. The compounds of claims 1 22," 1 26, or iV) wherein Jliys selected from the 
group consisting of PMEA, PMEDAP, HPMPC, HPMPA^PMPA, and PMPA. 

145. The compounds of.cbim 1 22 wherein V is seleked from the group consisting of 
phenyl substituted with 1 -3 halogens and 4-pyridyl, and MH is sWted from the group 
consisting of araA, AZT, d4T, 3TC, ribavirin, 5 fluoro-2'deoxyuridme, FMAU, DAPD, FTC, 5- 
yl-carbocyclic 2'deoxyguanosine, Cyclobut G, dFdC, araC, IDU, F^'^, ACV, GCV, ^ 
penciclovirTPMEA, HPMPC, and HPMPi^. 

146. The compounds of claims 122, 126, or 130 wherein M is\elected from the group 
consisiting of: 
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wherein 

E is\elected from the group consisting of alkyl, amino or halogen; 

L andJ\are independently selected from the group consisting of hydrogen, hydroxy, 
acyloxy, alkoxyc^bonyloxy, or when taken together form a lower cyclic ring containing at least 
one oxygen; and 

A is selected horn the group consisting of amino and lower alkylamino; and 
pharmaceutically acceptable prodrugs and salts thereof 

147. The compound^of claims 95 wherein MH is an acyclic nucleoside. 

148. The compounds of claim 147 wherein MH is selected from the group consisting 
of ACV, GCV, penciclovir, (R)-9-(3,4^ihydroxybutyl)guanine, and cytallene. 

149. The compounds of claim 14Xwherein MH is selected from the group consistmg 
of ACV, GCV, and penciclovir. 

150. The compounds ofclaim 95 whereirtsMH is a dideoxy nucleoside. 

151. The compouiiS of clim 1 50 wherein NO! is selected from the group consisting 
of AZT, d4T, ddl, ddA, ddC, L-ddC, L-FddC, L d4C, L-Fd4C, d4C, and ddAPR. 



152. The compounds of claim 1 5 1 wherein MH is seated from the group consisting 
of AZT, d4T, ddl, and ddC. 

153. The compounds of claim 95 wherein MH is an arabino Airanosy I nucleoside. 
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%4. The compounds of claim 153 wherein MH is selected from the group consisting 
of araA, ju^T, 5-propynyl-l-arabinosyluracil, araC, FaraA, 9-(arabinofuranosyl)-2,6 
diaminopurine, and 9-(arabinofuranosyl)guanine. 

5 155. Thescompounds of claim 154 wherein MH is selected from the group consisting 

of araA, araC, and FaraA. 

1 56. The compounds of claim 95 wherein MH is a carbocyclic nucleoside. 

10 157. The compounds ohclaim 156 wherein MH is selected from the group consisting 

of 5-yl-carbocyclic 2'deoxyguanosin&, CDG, cyclobut A, cyclobut G, and BHCG. 

\ - 

*^ \ . 

158. The compounds of claim r57 wherein MH is selected from the group consisting 
=P of 5-yl-carbocyclic 2*deoxyguanosine, and cVclobut G. 

159. The compounds of claim 95 wherein MH is a fluoro sugar nucleoside. 



20 



160. The compounds of claim 159 wherein MH is selected from the group consisting 
of FLT, FLG, FIAC, FIAU, FMAU, FEAU, dFdC, 9-(2\ieoxy-2'fluororibofuranosyl) 2,6- 
diaminopurine, and 9-(2'-deoxy 2'fluororibofuranosyl)guamne. 



161 . The compounds of claim 160 wherein MH is selected from the group consisting 
ofL-FMAU,anddFdC. 



25 



162. The compounds- of cl§im 95 wherein MH is a dioxolane;^nucleoside. 



163. The compounds of claim 162 wherein MH is selected fromX^he group consisting 
ofDAPD,DXG,andFDOC. 



30 164. The compounds of claim 163 wherein MH is selected from the grd^p consisting 

ofDAPD, 



SD-US854.1 



230 



245/080 
PATENT 



"^65. The compounds of claim 95 wherein MH is an L-nucleoside. 



166. \rhe compounds of claim 165 wherein MH is selected from the group consisting 
of L-ddC, L-FddQ, f^C, L-Fd4C, 3TC, FTC, and L-FMAU. 

1 67. The compounds of claim 1 66 wherein MH is selected from the group consisting 
of3TC,FTC,andL-FMAl 
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